Activity: Use your TI-Calculator.
1. Sketch of graph of 1 ( ) and ( ) f x P x on the same coordinate plane using a relatively small window centered around the point (0, 1).
Notice how the two graphs move farther away from each other as we move farther from (0, 1).
To improve the approximation, we could impose yet another requirement -that the values of the second derivatives of f and P agree when x = 0. The polynomial, P 2 , of least degree that satisfies all three requirements:
(0), and (0) (0)
can be shown to be 2 2 1 ( ) 1 2 P x x x = + + 2-nd degree approximation 2. Sketch of graph of 2 ( ) P x on the same coordinate plane containing the sketch from 1 above.
Continuing this pattern of requiring that the values of P n (x) and its first n derivatives match those of f(x) = e x at x = 0, we would obtain the following
n! x n n-th degree approximation
Taylor and Maclaurin Polynomials
The polynomial approximations of ( ) x f x e = given in our previous examples are each expanded about x = 0. For expansions about an arbitrary value of c, it is convenient to write the polynomial in the form
In this form, repeated differentiation produces
Letting x = c, we then obtain
and because the values of f and its first n derivatives must agree with the values of P n and its first n derivatives at x = c, it follows that
With these coefficients, we can obtain the following definition of Taylor polynomials, named after the English mathematician Brook Taylor, and Maclaurin polynomials, named after English mathematician, Colin Maclaurin (1698-1746). 
DEFINITION OF nTH TAYLOR POLYNOMIAL AND nTH MACLAURIN POLYNOMIAL
If f has n derivatives at c, then the polynomial
is called the nth Taylor polynomial for f centered at c.
n is also called the nth Maclaurin polynomial for f .
Example 3: Finding Taylor Polynomials for f(x) = ln x
Find the Taylor polynomials P 0 , P 1 , P 2 , P 3 , and P 4 for ( ) ln f x x = centered at 1. 
KEY POINTS
1. The approximation is usually better at x-values close to c than at x-values far from c.
2.
The approximation is usually better for higher-degree Taylor (or Maclaurin) polynomials than for those of lower degree. The Remainder of a Taylor Polynomial R
The remainder will serve as the error in our approximation, therefore,
The theorem below gives a general procedure for estimating the remainder associated with a Taylor polynomial. The theorem, called Taylor's Theorem defines a remainder that is often called the Lagrange form of the remainder.
Example 7: Determining the Accuracy of the Approximation
The third Maclaurin polynomial for sin x is given by 
Exact Value

